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PROBLEM TO BE SOLVED: To obtain an aromatic ring-containing reinforced polyamide resin composition capable 
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derivative and (D) a phosphite compound. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The strengthening polyamide resin constituent characterized by being a strengthening polyamide resin 
constituent containing following (A) - (D), and carrying out 70-30 weight section content of 30 - 70 weight section 
and the (B) for (A), and carrying out 0.05-0.5 weight section content of the 0.05 - 0.5 weight section and the (D) for 
(C) to (A) 100 weight section. (A) at least — the inside of the structure — a ring content polymer unit — 3-90-mol 
% — (Polyamide B) (inorganic bulking agent C) triazine (derivative D) phosphite compound [claim 2] to contain The 
strengthening polyamide resin constituent according to claim 1 characterized by using the phosphite compound 
whose 310 degrees C [ in the thermogravimetric analysis curve measured in air ] weight percentage reduction is 
less than 20 % of the weight 

[Claim 3] The strengthening polyamide resin constituent according to claim 1 whose phosphite compound is 
pentaerythritol mold phosphite. 

[Claim 4] The strengthening polyamide resin constituent according to claim 1 characterized by triazine derivatives 
being hydroxyphenyl triazine. 

[Claim 5] The strengthening polyamide resin constituent according to claim 1 characterized by containing 10-1000 
ppm of copper compounds to the (A) polyamide on the basis of copper. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the strengthening polyamide resin constituent which can obtain 
mold goods with little yellowing in more detail under the environment put to ultraviolet rays about the constituent 
suitable for sheathing and interior parts of an automobile or a residence. 
[0002] 

[Description of the Prior Art] Mechanical and since it excels in oilproof at the thermal property list, polyamide resin 
is widely used for components, such as an automobile, and electrical and electric equipment, an electronic product. 
Moreover, the half-aromatic polyamide resin which contains a ring per recent years and its configuration, Or the 
strengthening polyamide resin which blended inorganic bulking agents, such as a glass fiber, with what blended 
aliphatic series polyamide resin and half-aromatic polyamide resin Compared with a polyamide resin independent, 
when a mechanical property, thermal resistance, chemical resistance, etc. improve greatly, it also becomes possible 
to make into the product made of strengthening polyamide resin the components which were metal conventionally 
from viewpoints, such as lightweight-izing and rationalization of a process, and the adoption is advanced positively in 
recent years. 

[0003] However, when using the mold goods obtained from the strengthening polyamide resin constituent under the 
environment where the exposure of ultraviolet rays is received the outdoors or indoor, the stability over ultraviolet 
rays is not enough, and produces discoloration of mold goods, and the use is restricted. When the constituent 
containing the polyamide which contains a ring in the structural unit especially is used, discoloration, especially 
yellowing are remarkable and the use is restricted still more greatly. 

[0004] It is indicated that the coloring mold goods which excelled [ JP,1-156364,A ] in fadeproof as an approach of 
solving these technical problems with the constituent which becomes polyamide resin from an inorganic system 
coloring agent, zinc sulfide, halogenation copper, a halogenation potassium, and a triazine derivative are obtained. 
However, about the example using the polyamide resin which contains a ring in the configuration unit, it is not 
indicated at all. 

[0005] Moreover, it is indicated that the ultraviolet-rays stability the polyamide resin constituent containing Nylon, a 
hindered phenolic antioxidant, a phosphite compound, hindered amine light stabilizer, and a benzotriazol ultraviolet 
ray absorbent excelled [ stability ] in JP.3-181 561 ,A is shown. In this example, it is not indicated at all about the 
example using the polyamide resin which contains a ring in that configuration unit. Development of the technique in 
which it can suppress fading by ultraviolet rays also in the strengthening polyamide resin using the polyamide which 
contains a ring in the configuration unit was desired. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the ring content 
strengthening polyamide resin constituent with which the mold goods which maintained good surface gloss with little 
yellowing also under the service condition put to ultraviolet rays the outdoors and indoor are obtained. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for the ability 
of said technical problem to be solved by using together a specific triazine derivative and a specific phosphite 
compound, as a result of inquiring wholeheartedly, in order to solve the above-mentioned technical problem. That is, 
this invention is as follows. 

[0008] 1) and (A) — at least — the inside of the structure — a ring content polymer unit — 3 - 90-mol % — the 
strengthening polyamide resin constituent characterized by carrying out 70-30 weight section content of the 
polyamide 30 - 70 weight sections, and the (B) inorganic bulking agent to contain, and carrying out 0.05-0.5 weight 
section content of the 0.05 - 0.5 weight section and the (D) phosphite compound for (C) triazine derivative to (A) 
1 00 weight section. 

2) The strengthening polyamide resin constituent of one above-mentioned publication characterized by using the 
phosphite compound whose 310 degrees C [ in the thermogravimetric analysis curve measured in air ] weight 
percentage reduction is less than 20 % of the weight. 

[0009] 3) The strengthening polyamide resin constituent of one above-mentioned publication whose phosphite 
compound is pen TAERISUTORI toll mold phosphite. 

4) The strengthening polyamide resin constituent of one above-mentioned publication characterized by triazine 
derivatives being hydroxyphenyl triazine. 
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5) The strengthening polyamide resin constituent of one above-mentioned publication characterized by containing 
10-1000 ppm of copper compounds to the (A) polyamide on the basis of copper. 

[0010] This invention is explained below at a detail. The (A) polyamide used for this invention is a polyamide whose 
ring content polymer unit concentration in a polyamide is 3 - 90-mol %. The ring content polymer unit in the 
polyamide in this invention means the unit of the salt origin with the dicarboxylic acid and diamine which contain a 
ring in either the unit of the amino carboxylic-acid origin containing a ring and dicarboxylic acid or diamine. 
[001 1] For example, it is the value which consists of only repeat units which consist of hexamethylene 
terephthalamide in the half-aromatic polyamide resin by which a polymerization may be carried out by the 
hexamethylene terephthalamide salt independent obtained from a terephthalic acid and a hexamethylenediamine, 
namely, is expressed as 1 00-mol % as ring content polymer unit concentration. 

[0012] When there is less ring content polymer unit concentration than three-mol %, in an outdoor exposure by 
which the ingredient which fulfills properties, such as a mechanical strength in which a metal alternative is possible, 
and a dimensional change, is not obtained, but a rainfall is accompanied further, the effect of degradation by 
moisture is large, and is not desirable in many cases. Moreover, when [ than 90 mol % ] more, about [ that 
xanthochroism-proof is not improved enough ], a moldability, and shock resistance fall, and it is not desirable in 
many cases. 

[0013] The approach of dissolving and measuring the polyamide which is a sample can be used by using a nitre cake 
acid, deuteration triphloroacetic acid, etc. as a solvent, for example, using NMR as a measuring method of the ring 
content polymer unit concentration in a polyamide. Moreover, the approach of carrying out chemical decomposition 
of the polyamide component by hydrolysis etc., and identifying the obtained monomer using analysis means, such as 
a gas chromatography, can also be used. In this invention, 1 H-NMR was measured using FT-NMRDPX400 made 
from Brucker, using deuteration triphloroacetic acid as 2 % of the weight of sample concentration, and a solvent. It 
faced determining a chemical shift value and determined, using a tetramethylsilane as a primary standard. 
[0014] As a polyamide in this invention, if both the mixture of half-aromatic polyamide independence and 
crystallinity half aromatic polyamide and amorphism nature half aromatic polyamide and the mixture of half^aromatic 
polyamide and an aliphatic series polyamide have the ring content polymer unit concentration within the limits of 
this invention among [ all ] a polyamide, it can be used satisfactory. As an aliphatic series polyamide which can be 
used for this invention, nylon 6, Nylon 66, Nylon 610, Nylon 612, Nylon 11, Nylon 12, Nylon 46, or these copolymers 
can be used, for example. 

[0015] As an example of concrete crystalline half aromatic polyamide For example, the hexamethylene 
terephthalamide unit acquired from a terephthalic acid and a hexamethylenediamine (it is described as 6T polymer 
unit below), The hexamethyleneisophthalamide unit acquired from isophthalic acid and a hexamethylenediamine (it is 
described as 61 polymer unit below), The metaxylylene adipamide unit acquired from an adipic acid and meta- 
xylylene diamine (it is described as a MXD6 polymer unit below), The nonane diamine terephthalamide unit (it is 
described as 9T polymer unit below) acquired from a terephthalic acid and nonane diamine can be illustrated. The 
hexamethylene adipamide unit acquired from at least one unit and adipic acid which were chosen from these, and a 
hexamethylenediamine (it is described as 66 polymer units below), A copolymer with a caprolactam unit (it is 
described as 6 polymer units below), a hexamethylene DODEKAMIDO unit (it is described as 612 polymer units 
below), etc. is mentioned. 

[0016] Moreover, the amorphous polyamide obtained from the polyamide obtained from a terephthalic acid and a 
trimethyl hexamethylenediamine, screw (4-amino-methyl hexyl) methane, a hexamethylenediamine, a terephthalic 
acid, isophthalic acid, the polyamide obtained from a caprolactam, screw (4-amino-3-methylcyclohexyl) methane, 
screw (4-amino-methyl-5-ethyl cyclohexyl) methane, a hexamethylenediamine, a terephthalic acid, isophthalic acid, 
and a caprolactam as an example of amorphism nature half aromatic polyamide is mentioned. 

[0017] As a polyamide which has a desirable ring content polymer unit especially in this invention, 66 components 
are polyamide 66 / 61 copolymer 70 - 95 % of the weight and whose 61 components are 5 - 30 % of the weight and 
66 components of further especially a desirable thing are the copolymers whose 61 components are 7 - 28 % of the 
weight 72 to 93% of the weight. There is concern that the mold goods which have the outstanding surface 
appearance are not obtained if there are more 61 components than 30 % of the weight and cooldown delay sufficient 
within metal mold will not be taken, or have the shaping appearance which was excellent when there were few 61 
components than 5 % of the weight, and mold goods excellent in weatherability are not obtained, but are hard coming 
to release mold goods from mold from metal mold, and productivity worsens. 

[0018] Manufacture of the polyamide in this invention may use the approach of performing a polycondensation, from 
the salt of an adipic acid, isophthalic acid, and a hexamethylenediamine by a melting polymerization method, the 
sol id- state-polymerization method, the bulk-polymerization method, the solution polymerization method, or the 
approach that combined these. Moreover, for example, it is good also by approaches, such as solution polymerization 
and an interfacial polymerization, from adipic-acid chloride, isophthalic acid chloride, and a hexamethylenediamine. In 
these, the approach by the combination of a melting polymerization or a melting polymerization, and solid state 
polymerization is more preferably used also from a viewpoint on economy in this invention. 

[0019] the molecular weight of the polyamide used for this invention is 1.5-3.5 in sulfuric-acid solution viscosity etar 
(100ml of sulfuric acids is used 95.5% to polymer 1g, and it measures at 25 degrees C.) — desirable — more — . 
desirable — 1.8-3.0 — it is 2.0-2.8 still more preferably. If etar is lower than 1.5, a resin constituent will become 
weak, and there is a possibility that the draw ring from the nozzle tip of a cylinder may become intense, and it may 
become impossible to fabricate at the time of shaping, further. Moreover, if etar is higher than 3.5, the melt viscosity 
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of resin will become high too much, the relief of an inorganic bulking agent will come to be partially seen depending 
on the design of metal mold at the time of shaping, and it will become easy for surface glossiness to fall. 
[0020] As loadings of a polyamide (A), it is the range of 30 - 70 weight section, and is 35 - 67 weight section 
preferably. When there are few loadings than 30 weight sections, it becomes difficult restoration of the resin to a 
thin-walled part not only to become difficult, but for the fluidity of resin to worsen and to obtain the good mold 
goods of surface glossiness. Moreover, if [ than 70 weight sections ] more, rigidity on the strength runs short as an 
ingredient in which a metal alternative is possible. 

[0021] Although especially the (B) inorganic bulking agent used for this invention is not limited, it can illustrate 
inorganic bulking agents, such as a glass fiber, a milled fiber, a glass flake, a glass bead, potassium titanate, 
magnesium sulfate, a barium sulfate, a magnesium hydroxide, hydroxyapatite, calcium hydrogenphosphate, sepiolite, 
zonolite, boric-acid aluminum, a carbon fiber, a kaolin, straw SUTONAUO, talc, a montmorillonite, a bloating 
tendency fluorine mica system mineral, and a mica, for example. 

[0022] Moreover, two or more kinds can also be used combining these. Although what is usually used for 
thermoplastics can be used as an example of a desirable glass fiber and there is especially no limit in the diameter 
of fiber, or die length, a diameter may use any of the chopped strand which are 5-25micro, roving, and a milled fiber, 
for example. When using a chopped strand, in 0.1 to 6mm, the die length can choose suitably and can use. 
[0023] The thing which made the well-known silane system coupling agent usually adhere to the front face may be 
used for an inorganic bulking agent. As an example of a silane coupling agent, gamma-aminopropyl trimethoxysilane, 
gamma-aminopropyl triethoxysilane, N-beta (aminoethyl)-gamma-aminopropyl trimethoxysilane, vinyltriethoxysilane, 
gamma-glycidoxypropyltrimetoxysilane, etc. can be used. 

[0024] As loadings of an inorganic bulking agent (B), it is 70 - 30 weight section, and is 65 - 33 weight section 
preferably. If [ than 70 weight sections ] more, it will become difficult restoration of the resin to a thin-walled part 
not only to become difficult, but for the fluidity of resin to worsen and to obtain the good mold goods of surface 
glossiness. Moreover, when there are few loadings than 30 weight sections, rigidity on the strength runs short as an 
ingredient in which a metal alternative is possible. 

[0025] As a (C) triazine derivative of this invention, hydroxyphenyl triazine is desirable. As the example For example, 
2, 4, 6-iris (2-hydroxy-4-octyloxy-phenyl)H ,3,5-triazine, 2-(2-hydroxy-4-hexyloxy-phenyl)-4, 6-diphenyM,3,5- 
triazine, 2-(2-hydroxy-4-octyloxy-phenyl)-4, 6-screw (2, 4-dimethy1phenyl)-1,3,5-triazine, 2-(2, 4-dihydroxy 
phenyl)-4, 6-screw (2, 4-dimethylphenyl)-1,3,5-triazine, [0026] 2, 4-screw -6 (2-hydroxy-4-propyloxy-phenyl) -(2, 
4-dimethylphenyl)- 1 ,3,5-triazine, 2-(2-hydroxy-4-octyloxy-phenyl)-4, 6-screw (4-methylphenyl)-1,3,5-triazine t 2- 
(2-hydroxy-4-dodecyloxy-phenyl)-4, 6-screw (2, 4-dimethylphenyl)-1,3,5-triazine, 2, 4, 6-tris (2 - hydroxy-4- 
isopropyloxy phenyl)- 1 ,3,5-triazine, 2, 4, 6-tris (2 - hydroxy-4-n-hexyloxy phenyl)-1,3,5-triazine and 2 and 4, 6-tris 
(2*- hydroxy-4-ethoxycarbonyl methoxypheny)-1 ,3,5-triazine, etc. are mentioned. 

[0027] as the addition of the above-mentioned triazine derivative — the (A) polyamide 100 weight section — 
receiving — the 0.05 - 0.5 weight section — it is the 0.08 - 0.3 weight section preferably. The effectiveness may 
not be enough when an addition is under the 0.05 weight section. When an addition exceeds the 0.5 weight section, 
it is saturated, and the blending effect may spoil the appearance of mold goods rather than may be [ and ] 
economical. 

[0028] As a (D) phosphite compound used by this invention, especially a limit is trioctyl phosphite, trilauryl 
phosphite, tridecyl phosphite, octyl diphenyl phosphite, tris isodecyl phosphite, phenyl di-isodecyl phosphite, 
FENIRUJI (tridecyl) phosphite, diphenyl isooctylphosphite, diphenyl isodecyl phosphite, diphenyl tridecyl phosphite, 
triphenyl phosphite, and [0029], for example, although there is nothing. Tris (nonylphenyl) phosphite, tris (2. 4-G t- 
buthylphenyl) phosphite, tris (2, 4-G t-butyl-5-methylphenyl) phosphite, tris (butoxy ethyl) phosphite, tetra-tridecyl 
4, - butylidenebis (3-MECHIRU 6-t-butylphenol)-diphosphite, and 4 '4, 4'-isopropylidene diphenol alkyl phosphite 
(however, alkyl about 1 2 to 1 5 carbon number), [0030] 4 and 4-isopropylidene screw (2-t-butyl phenol) JI 
(nonylphenyl) phosphite, Tris (biphenyl) phosphite, tetrapods (tridecyl) 1 and 1, 3-tris (2-MECHIRU 5-t-BUCHIRU 4- 
hydroxyphenyl) butane diphosphate, Tetrapod (tridecyl)-4 and 4 -butylidenebis (3-MECHIRU 6-t-butylphenol) 
diphosphite, Tetrapod (CI - C15 mixing alkyl)-4 and 4'-isopropylidenediphenyldiphosphite, tris (monochrome, JI 
mixing nonylphenyl) phosphite, [0031] 4 and 4-isopropylidene screw (2-t-butylphenol) JI (nonylphenyl) phosphite, 9 
10-JIHI draw 9-OKISA 9-OKISA 10-phosphaphenanthrene 10-oxide, Tris (3, 5-G t-BUCHIRU 4-hydroxyphenyl) 
phosphite, Hydrogenation-4 and 4Hsopropylidene JIFENRU poly phosphite, a screw (octyl phenyl) screw (4 and 4' 
butylidenebis (3-MECHIRU 6-t-butylphenol)), 1, 6-hexane all diphosphite, [0032] Hexa tridecyl 1 and 1, 3-tris (2- 
MECHIRU 4-hydroxy 5-t-butylphenol) diphosphite, tris (4 and 4-isopropylidene screw (2-t-butylphenol)) phosphite, 
tris (1, 3-stearoyl oxy-isopropyl) phosphite, 2, and 2-methylenebis (4, 6-G t-buthylphenyl) octylphosphite, [0033] 
2,2-methylene bis (3-methyl -4, 6-G t-buthylphenyl) 2-ethylhexyl phosphite, tetrakis (2, 4-G t-butyl-5- 
methylphenyl) -4, 4*-biphenylene diphosphite and tetrakis (2, 4-G t-buthylphenyl) -4, 4-biphenylene diphosphite, 
etc. are mentioned. 

[0034] Furthermore, a pentaerythritol mold phosphite compound is mentioned as a desirable phosphite compound. 
As a concrete example of a PENTA ERIS toll mold phosphite compound, it is 2 and 6. - It is G t-butyl-4- 
methylphenyl phenyl pentaerythritoldiphosphite, and 2 and 6. - It is G t-buty|-4-methylphenyl methyl 
pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl and 2-ethylhexyl pentaerythritoldiphosphite, and 2 and 6. 
- It is G t-butyl-4-methylphenyl isodecyl pentaerythritoldiphosphite and [0035]. 2, 6-G t-BUCHIRU 4-methylphenyl 
lauryl pentaerythritoldiphosphite, 2, and 6-G — t-butyl-4-methylphenyl iso tridecyl pentaerythritoldiphosphite, 2, 6- 
G t-butyl-4-methylphenyl stearyl pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl cyclohexyl 
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pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl benzyl pentaerythritoldiphosphite, and [0036] 2 Six - 2 G 
t-butyl-4-methylphenyl ethylcellosolve pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl butyl carbitol 
pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl octyl phenyl pentaerythritoldiphosphite, 6-G t-butyl-4- 
methylphenyl nonylphenyl pentaerythritoldiphosphite, screw (2, 6-G t-butyl-4-methylphenyl) 

pentaerythritoldiphosphite, [0037] Screw (2, 6-G t-butyl-4-ethyl phenyl) pentaerythritoldiphosphite, 2, 6-G t-butyl- 
4-methylphenyl and 2, 6-G t-buthylphenyl pentaerythritoldiphosphite, 2, 6-G t-butyl-4-methylphenyl and 2, 4-G t- 
buthylphenyl pentaerythritoldiphosphite, 2, 6~G t-butyl-4-methylphenyl and 2, 4-G t-octyl phenyl 
pentaerythritoldiphosphite, [0038] 2, 6-G t - Butyl-4-methylphenyl and 2-cyclohexyl phenyl 

pentaerythritoldiphosphite, 2, 6-G t - Amyl-4-methylphenyl phenyl pen TAERISUTORI toll diphosphite, screw (2, 6- 
G t-amyl-4-methylphenyl) pentaerythritoldiphosphite, screw (2, 6-G t-octyl-4-methylphenyl) 
pentaerythritoldiphosphite, etc. are mentioned. 

[0039] Especially, screw (2, 6-G t-butyl-4-methylphenyl) pentaerythritoldiphosphite, screw (2, 6-G t-butyl-4-ethyl 
phenyl) pentaerythritoldiphosphite, screw (2, 6-G t-amyl-4-m ethyl phenyl) pentaerythritoldiphosphite, and screw (2, 
6-G t-octyl-4-methylphenyl) pentaerythritoldiphosphite are mentioned, and especially screw (2, 6-G t-butyl-4- 
methylphenyl) pentaerythritoldiphosphite is desirable. 

[0040] In this invention, especially the thing for which the weight percentage reduction in 310 degrees C in the 
thermogravi metric analysis curve measured in air uses the phosphite compound which is less than 10 % of the 
weight preferably especially less than 20% of the weight is desirable. A thermogravimetric analysis curve says the 
curve measured and obtained on the programming-rate conditions for 20-degree-C/using thermal-analysis 
equipment TG-DTA made from Rigaku Dinky Toys. The temperature up of the 310 degrees C [ in the 
thermogravimetric analysis curve measured in air ] weight percentage reduction is carried out on the above- 
mentioned conditions from a room temperature, the weight percentage reduction in 310-degree-C attainment time 
is meant, and when this value exceeds 20 % of the weight, in case a compound is prepared, or since heating at the 
time of manufacturing a Plastic solid decomposes, sufficient amelioration effectiveness is not acquired. 
[0041] as the addition of the above-mentioned phosphite compound — the (A) polyamide 100 weight section — 
receiving — the 0.05 - 0.5 weight section — it is the 0.08 - 0.3 weight section preferably. The effectiveness may 
not be enough when an addition is under the 0.05 weight section. When an addition exceeds the 0.5 weight section, 
it is saturated, and the blending effect may spoil the appearance of mold goods rather than may be [ and ] 
economical. 

[0042] As a copper compound used for this invention, a copper chloride, a copper bromide, copper fluoride, copper 
iodide, thiocyanic acid copper, a copper nitrate, copper acetate, copper naphthenate, capric-acid copper, lauric-acid 
copper, stearin acid copper, acetylacetone copper, coppeKD oxide, coppeKH) oxide, etc. are mentioned, and 
especially desirable things are halogenation copper, such as copper iodide, and copper acetate in this invention, for 
example. 

[0043] The addition of the above-mentioned copper compound is 10-1000 ppm on the basis of the copper in a 
copper compound to polyamide resin, and is 50-800 ppm especially preferably. When it becomes difficult to fully 
demonstrate the effectiveness of weatherproof amelioration when an addition is less than 1 0 ppm and an addition 
exceeds 1000 ppm, the weatherproof amelioration effectiveness is saturated, and the increment effectiveness in an 
addition is not acquired, but the corrosion to metals, such as a polymerization reactor, an extruder, and a making 
machine, the corrosion of the metal inserted in mold goods, etc. become easy to take place conversely. 
[0044] Moreover, as for the copper compound in this invention, it is more desirable to use together with an iodine 
compound and to use. As an iodine compound, potassium iodide, magnesium iodide, ammonium iodide, etc. can be 
illustrated, and an iodine simple substance is sufficient, for example. It is potassium iodide more preferably, the 
desirable loadings of an iodine compound — polyamide resin — receiving — the gram atom ratio ([iodine] /[copper]) 
of an iodine element and a copper element — 5-30 — it is 10-25 more preferably. If it becomes smaller than 5 t 
sufficient weatherproof improvement effect will not be acquired, but if it becomes large from 30, the corrosion to 
metals, such as a polymerization reactor, an extruder, and a making machine, the corrosion of the metal inserted in 
mold goods, etc. will become easy to take place, for example. 

[0045] What is necessary is for there to be especially no limit in combination, mixing, and the kneading approaches 
and those sequence at the time of manufacturing the strengthening polyamide resin in this invention, and just to mix 
it in them by the mixer usually used, for example, a Henschel mixer, the tumbler, a ribbon blender, etc. As a kneading 
machine, a monopodium or a biaxial extruder is usually used. The mold goods by this invention are manufactured as 
a constituent pellet with an above-mentioned extruder, and are obtained by fabricating this pellet in the 
configuration of arbitration by compression molding, injection molding, extrusion molding, etc. 

[0046] The approach of fabricating with injection molding as the condition in that case in the range whose molding 
temperature is 250-310 degrees C, and the range whose die temperature is 40-120 degrees C can be illustrated. 
The coloring agent which contains the additive, for example, the oxidation, the heat, the stabilizer to ultraviolet ray 
degradation and the inhibitor, the lubricant and the release agent, the usual color, and usual pigment beyond one 
sort or it in the strengthening polyamide resin of this invention in the range which does not spoil the purpose of this 
invention, a nucleation agent, a foaming agent, a plasticizer, an inorganic filler, a flame retarder, an antistatic agent, 
etc. can be added suitably. 

[0047] The Plastic solid by this invention can be especially used for mold goods for housing components, such as 
mold goods for autoparts, such as for example, an outer door handle, a wheel cap, a roof rail, the door mirror base, a 
room mirror arm, and a sunroof deflector, a door handle, a crescent sash lock, and France dropping, preferably. 



JP 2001-115015 A 



5/8 ^— v 



[0048] 

[Embodiment of the Invention] Hereafter, although an example explains this invention still more concretely, this 

invention is not limited at all by these examples. In addition, the evaluation approach is as follows. 

[Decision of ring content polymer unit concentration in polyamide] ring content polymer unit concentration makes 

sample concentration 2 % of the weight, and deuteration triphloroacetic acid is used for it as a solvent, and it is FT- 

NMR made from Brucker. 1 H-NMR was measured using DPX400. The terms and conditions of measurement are 

described below. 

[0049] 

Measurement temperature 30-degree-C pulse width 2.5microsec pulse repetition period 3.0 Count of sec addition It 
faced determining a chemical shift value 128 times, and determined, using a tetramethylsilane as a primary standard. 

[0050] Using an IS[ by [mechanical physical-properties] Toshiba Machine Co., Ltd. ]-50EP injection molding 
machine, the ASTM type 1 with a thickness of 3mm is fabricated in screw-speed 200rpm and a process condition 
with a resin temperature of 290 degrees C, this piece of shaping is made into a physical-properties test sample, and 
it is ASTM, respectively. According to D638 and D790, **** fracture strength and a bending elastic modulus were 
measured. 

[0051] [Ultraviolet-rays xanthochroism] SPECTRONICS It evaluated using the ENF-260 C/J black light made from 
CORPORATION. The exposure side was exposed under the room temperature in 145x45mm for 8 hours on 
conditions with a distance [ of the ultraviolet-rays wavelength of 254 micrometers, ultraviolet-rays on-the-strength 
420 microwatt/cm 2, a sample, and an ultraviolet ray lamp ] of 15cm. The shaping plate color tone before and behind 
exposure was measured, and it asked for b value change using color difference meter ND[ by Nippon Denshoku Co., 
Ltd. ]-300A. It can be judged that xanthochro ism-proof is good, so that the color difference (deltab) is small. 
[0052] Using the ISby [gloss retention after ultraviolet-rays exposure] Toshiba Machine [ Co., Ltd. ] Co., Ltd.150E 
injection molding machine, with the cylinder temperature of 290 degrees C, and the die temperature of 120 degrees 
C, the injection pressure and the injection speed were suitably adjusted so that an injection time might become 
about 1.5 seconds, and the 100x90x3mm injection-molding plate was obtained. This injection-molding plate was 
exposed at the black panel temperature of 83 degrees C for 600 hours using the xenon arc type accelerated 
weathering machine (XENOTEST[ by the atlas company ] 1200CPS). As the evaluation approach of gloss retention, 
the shaping plate gross before and behind exposure is measured, and the ratio of the value after exposure to the 
value before exposure is expressed with a percentage. The gloss value measured Gs60" for the center section of 
the obtained test piece according to JIS-K7150 using the Horiba handy glossmeter IG 320. 

[0053] The weight percentage reduction in 310 degrees C in the thermogravimetric analysis curve obtained from the . 
room temperature by carrying out a temperature up on the programming-rate conditions for 20-degree-C/is 
evaluated among air using thermal-analysis equipment TG-DTA made from [weight Percentage reduction] Rigaku 
Dinky Toys. A unit is expressed with a percentage. 

[0054] (Inorganic-bulking-agent a) polyamide a1: [the polyamide used in the example and the example of a 
comparison, and ] Nylon 66 / 61 copolymer It created according to the example 1 of manufacture. [ [inorganic 
bulking agent] ] 

[0055] ring content polymer unit concentration 1 7.6-mol % — a2:amorphism nylon; — XE[ by the EMS company ]- 
3038 ring content polymer unit concentration 100-mol % — a3:Nylon 66; — Reona by Asahi Chemical Industry [ Co., 
Ltd. ] Co., Ltd. 1300a4:nylon 6; — SFby Ube Industries [, Ltd. ], Ltd. 1013Aa5: — nylon MXD6; — Lenny by 
Mitsubishi Engineering-plastics company 6002 ring content polymer unit concentration 100-mol % [0056] (b) — 
inorganic bulking agent b1: — glass fiber Trade name by the Asahi Fiberglass company CS03JA416 Diameter of 
average fiber 10 micrometerb2:straw SUTONAITO a wood — Formation — a shrine — make — a trade name — 
VM-8Nb3:baking kaolin Trade name made from en gel HARUTO Transformer link 445 [0057] (c) triazine derivative 
c1:2-(2-hydroxy-4-hexyloxy-phenyl)-4 and 6-diphenyl-1,3,5-triazine trade name 1577FFc2: — 1,3, and 5-tris 
TINUBIN (3 5 [ A0-20[0058] ] - G t-butyl-4-hydroxybenzyl-S-triazine - 2, 4, 6-(1H, 3H, 5H) trione trade name 
ADEKA stub) (d) Phosphite compound d1 : screw (2, 6-G t-butyl-4-methylphenyl) pentaerythritoldiphosphite trade 
name ADEKA stub Weight percentage reduction in PEP-36310 degree C 5%d2: Bis(2,4-di-tert-butylphenyl) 
pentaerythritoldiphosphite trade name ADEKA stub Weight percentage reduction in PEP-24G310 degree C 10% 
[0059] d3: Tetrakis (2, 4-G t-buthylphenyl) -4, 4'-biphenylene diphosphite trade name Weight percentage reduction 
in P-EPQ310 degree C 15%d4: Tris (2, 4-G t-buthylphenyl) phosphite trade name IRUGAFOSU 168310 degree C 
weight percentage reduction 36% [0060] 

[The example 1 of manufacture] (Manufacture of Nylon 66 / 61 copolymer) The nitrogen purge was fully carried out, 
having been easy to teach 0.5kg of equimolar salts and 2.5kg of pure water of an adipic acid, 2.0kg of equimolar salts 
of a hexamethylenediamine and isophthalic acid, and a hexamethylenediamine to a 51. autoclave, and stirring it. The 
temperature up of the temperature was carried out from a room temperature to 220 degrees C in about 1 hour, 
continuing stirring. 

[0061] Then, the temperature up of the temperature was carried out to 260 degrees C over about 2 hours, removing 
water out of the system of reaction so that the internal pressure of an autoclave may be set to 1.77MPa(s). The 
afterbaking was stopped, the autoclave was sealed, it cooled to the room temperature over about 8 hours, and about 
2kg polymer was obtained. The obtained polymer was ground, solid state polymerization was carried out at 200 
degrees C under the nitrogen air current for 10 hours using the 101. evaporator, and molecular weight was raised 
further. Sulfuric-acid relative viscosity (etar 100ml [ of polymer 1g/95.5% sulfuric acids ] 25 degree-C 
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measurement) was set to 2.30 from 1.38 by solid state polymerization. 
[0062] 

[Example 1] Consider as a polyamide, and mix d1 for c1 as 50 weight sections and a triazine derivative, and the 0.1 
weight section is mixed for a1 as the 0.1 weight section and a phosphite compound. A TEMby Toshiba Machine Co., 
Ltd.35phi biaxial extruder (laying temperature of 280 degrees C, screw-speed 300rpm) is supplied from a feed 
hopper. Furthermore, the melting kneading object which supplied 50 weight sections and was extruded from the 
spinning port in b1 was cooled and pelletized by the shape of a strand as an inorganic bulking agent from side feed 
opening, and the strengthening polyamide resin constituent was obtained. 

[0063] The obtained constituent is fabricated and the result of having evaluated the xanthochroism and gloss 
retention after UV irradiation is shown in Table 1. It turns out that after UV irradiation has little discoloration and, as 
for the mold goods which may have the constituent of this invention used, it has high gloss retention. 
[0064] 

[Examples 2-5] When manufacturing a strengthening polyamide resin constituent in an example 1, it carried out like 
the example 1 except having changed the class and loadings of a polyamide, an inorganic bulking agent, and a 
phosphite compound, as shown in Table 1, respectively. The evaluation result is shown in Table 1. When d1 and d2 
with small heat weight percentage reduction are used in the strengthening polyamide resin constituent containing an 
inorganic bulking agent so that clearly also from a result, it turns out that the more excellent ultraviolet-rays-proof 
xanthochroism and gloss holdout are shown. 
[0065] 

[The examples 1-3 of a comparison] When manufacturing a strengthening polyamide resin constituent in an example 
1, the strengthening polyamide resin constituent was obtained like the example 1 except having used only the 
phosphite compound in the example 3 of a comparison only using the triazine derivative in the example 2 of a 
comparison using neither the triazine derivative nor the phosphite compound in the example 1 of a comparison. The 
presentation and an evaluation result are shown in Table 2. Thus, it turns out that neither the ultraviolet-rays-proof 
allochroic which was excellent like this invention, nor gloss holdout is acquired even if any of a triazine derivative 
and a phosphite compound are missing. 
[0066] 

[Example 6] When manufacturing a strengthening polyamide resin constituent in an example 1, copper iodide was 
further carried out like the example 1 on copper criteria to the polyamide a1 except having blended 100 ppm and 
5000 ppm of potassium iodide. The evaluation result is shown in Table 2. By using a copper compound further so 
that a result may also show shows that ultraviolet-rays-proof xanthochroism and gloss holdout improve further. 
[0067] 

[Example 7] The triazine derivative used in an example 1 was changed into c2, except having added and blended the 
titanium oxide 0.5 section, the carbon black 0.007 section, the red ocher 0.009 section, and the titan yellow 0.057 
section as a coloring agent further, it carried out similarly and the strengthening polyamide resin constituent was 
obtained. The evaluation result is shown jn Table 2. Thus, also when coloring the resin constituent of this invention 
and using, it turns out that good ultraviolet-rays-proof allochroic and gloss holdout can be demonstrated. 
[0068] 
[Table 1] 
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[0070] 

[Effect of the Invention] When the strengthening polyamide resin constituent of this invention is made with a Plastic 
solid, it has the xanthochro ism-proof and gloss holdout which were excellent as compared with the conventional 
thing, and can use them suitable for broad fields, such as automobile exterior parts, industrial supplies, etc. which 
were metal goods especially conventionally, such as an outer door handle, a wheel cap, a roof rail, a door mirror 
stay, a room mirror arm, a wiper arm, a sunroof deflector, a cover, a lever for doors, a lever for apertures, a chair, 
and 
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<< hteXT^r hy*x (2, 4— t— -?^;vy^~ 
M -4, 4' -lf7x=UV^77^ fftif^ 

[0 0 3 4] ^4^*^7 7^ h^t-g^t b 

-c-<>^y * y b— /ws^^^r-f Mfr&*a $ *rffe 

W^^tt^ 2, 6 t -^/W- 4 -t^/V 

y zc~;i< • y zl~;v "<i/?z^}) *y Y^/v-J^^yy 
4 b. 2, 6 - v 5 - t -^f /V- 4 - ^ f ;i>7x^/l/ • 
^^•^y^y *y b — ;l/^7 7 7'f K 2, 6 

^v/w^y^rcy^y b— /w^^^x-f b^ 2, 6 

^ty^^n y ^ i; b-vv-^tf^^r-f b, 

[0 0 3 5] 2, 6 t —-f^A^-*—* f/^7x 

xvw 7^y/^-^>-^^y ^y b— y^*^^r-f . 

K 2, 6-v 5 - t -^f-As-A-tV-tVy*.— ;U- 

y b y • -o^m y ^ y b— A^**:7T-'f k 
2, 6 t -zf^/^- 4-*^-;\<>y ^—/v - *t^t 
y/u • ^y^y *y b — jW&*y 7 << V. 2, 6- 
t?— t -zf^/v— 4 — ^ ^?vy=.^;v • p^v/v 
.^xyxy h-;^777-fh^ 2, 6-v>- 
t -^f 4 - 7« f-;i/7 x =/v • vvu • ^y^x: 
y*y b— /i^^^r-f b. 

[0 0 3 6] 2, 6— t -r/^/W-4 ^/V^zn 



77^ b> 2, 6-^-t-^-4-/f/V7xX 
/v • -f^;v^3/v\f b — • -o-^^i y y j*—/^^;* 
77^fh, 2, 6-^- t-^/W-4-^^/V^znn 

• ^^^/u^^i^/w • ^<y^:r. y * y ] — 
K 2, t-7 s ?j\'-4-* s 5-;\'y^~ 
• /xvv^^xvi' • ^y^xi)7 y h-;^77 7^ 
K tr* (2, 6 -v>- 1 -y^/v-4 ^/V^^x^ 

[0 0 3 7] (2, 6 -v 5 - t —~?*f-J^- 4 -31^- 

;V7xx/i/) -^V^^y^y ;^^7 r^f K 
2, 6-^- t 4 - ^ f ;U7x-/V • 2, 6 

— i^- t -7'^7xx;l' • ^xy .xy jWifr 

^y T ^h. 2, 6 t -~7^;v- a- tJ-j^y 
zz.)V - 2 , 4 -v*- t -^^p^^xi/v . ^y^xy^ 

y h^^7 7-f 2, 6 -is- t -^/l/~4 

[0 0 3 8] 2, 6 -S*- t -Zff-A'—A-* ^/^y = 
• 2 — i/^ n^arvz/V^^xi/V • ^>^xi y ^ y h 
-;^^77^ 2, 6 -v>- t -T^^-4 

^/U^^xiyu • v'znXi/W • ^ h y 1 yW^* 

^77^h> tr* (2, t-75^-4-^f 

yi^^xix^/u) -<>-^^ y ^ y /isis&xyrJ h> 

^ (2, 6 -it— t -^^^-/V-4 ^/^^znxi/W) 

■ [0 0 3 9] *-C?t>. ^ (2, 
4-7l^7xx;U) ^<l/?zr.V} ^ \) y—/Ui?ft>\y 7 

h x tf^ (2, 6 ~v^— t —zf^j^—A—^^^y^ 

xi/W) ^O-^zny^y b-;l/^^77^fhx f ^ 

(2, 6-^- t-T^/W-4-^^/V^3i^W) 
^xy^y b-/V^^77-f tf^ (2. 6 -i/- 
t -;^^/w-4 ^a-^xvv) -<v^^y^y b 

— ;^777>f b^rf 6>*V. WCtf^ (2, 

- t - -J^-tV- 4 -^f;l^7xx;l/) ^V^rcy^y b 

[0 0 4 0] *^^JC*5V^T, 2g^cfix*S!I^Ufc^Sfl: 

tti»fi. ytf^y^ («c) 8©«»«f«l.TG-DT 
US 3 1 Ot-COMW^^ttSfi^fe-blB^ftlc-C* 

3 1 otiiNF^T^ita^^^f r<z> 

[0 0 4 1] _biB^^^r-Y Mb-a^^SsflnSt Ltfi 
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(A) tfVT?. Kl 0 OSSgpKStLTO. 05-0. 
5SSSB, £f*L<(20. 08~0. 3SftlfB-C'fc5. 

mm&tf o . 05 fi***»©«#K:ri-t©Sb****» 
[0042] *&w\z.m^z>m\&mt l,-ci±, ea*. 

ttttffi. Aft&a, ^yftl, afrfl:** fti/ry 

mm ( i ) > xt/»^« (in ^^tf btu 

[0043] ±se.mft^rm<K>ma&\±^ yr; Kill: 

*fL,T s ^-fL^tpW^SrSigt b-Cl 0~1 00 Op 
prnffeD, #tC#*L< (*5 0~8 0 0 p pnTCfc 

So afe&nsa* i o p p m*»cg^-(c:ii, mm&&&<o 
z.\im&m&&. wast, j**a.*<©*jifc*H-sjB 

[0 0 4 4] *^l^ft5^b-a-^ii> 3?iH 

u-cra:, stithy ^vit^y* 

T3^^5E5gi:l87E^W^7A^it^ ( [3 Vffl / 
[ffl] ) ^5~30, iO»*UttlO~2 5tfc 

i\ 3 0 #5 i:* 0l;t«fi£-5tJS3£, Jftti 

[0045] yrs mig&jijt 

ifffitiGaUBv^ti-So *^iia5«Si4> ±3$<o 
5 r i K J: oT#ibn-5o 

[oo4 6] eixtfjHtijj&^-c-ra, *cd#h* 

t UT, fljxtf. j&g30&iP2 5 0-3 1 CCW^ffl, 

^MjaSdM o~i2 ons^Hic-o^-rs^&asfli 



sr^tf^^sij, mMtf&i, -*im#L mw&zm 

So 

[0 0 4 7] #JMH»!:.fc3j*»#Ht, ^J^«, TV9- 
if*b<^iJfflr*§--5o 

[0 0 4 8] 

eke rttJ3FT-NMR DPX4 0 OSrffiV^lH 
-NMRftJItLfc, iWS^K*«=Sr«T^|B-t-o 
[0 0 4 9] 

mizmM 3ot 

s^A^H 2. 5/zsec 

->-VW**jgLB#|ffl 3. 0 sec 
fltff mft 12 8 0 

[0 0 5 0] [«6««J«ltt]*:^«l« (*) fiIS-50 

e p&mtfs&it&m^x* ~— mmgt 2 0 0 r P 

m. mmt&&2 9 Ot:o*J|?*fr|C-C. 3mmCr>A 

^rtt^nA S TM D 6 3 8 ^.TJ^D 7 9 0 

[0 0 5 1] [MIMtfflS] SPECTRONICS 
COR PO RAT I ONffiKENF-2 6 OC/JM 

»flRI*S6«SrfflV^fPffibfc 0 flRJtffittl 4 5 x 4 5m 
mCDtefflT^^^fi 2 5 4 M m, 2 0m 

W/ c m 2 . W»i:**M»9^«)E«|l 5 c mtf>3># 

[0 0 5 2] [«^jS*»^^3t^«P*]^«« 

«*) *m i s i 5 o Ettmaamtrm^x. 
-w&2 9 ot, &M.m&i 2 onc-e, 

IU 1 0 0X9 0X3 mm^ltdlMfilrfto - 

7^ttSXENOTEST 1 2 0 0CPS) ^r^l/^T 
^7*^/^j&«8 3^X60 OWSlt 5fe 
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SrWEU »««rofl|[lc«^-*»«r*o«[©Jt4rW»* 

yr^- #WtH G3 2 o Srfflv^T J I S — K 7 15 0 
M*gCTG s 6 0 Q Zfflfelstio 

[0053] imfkm&mv xpt^* m »v>m& 

[0 0 5 4] [«i«xv«:««icrflMibfc#yr^ 
(a) #y r s K 

a 1 :t^fpy6 6/6 I : MWU K«oT 

fWtbfc. 

[oo5 5]*w*t#y^-*ttiae 17. e^- 

a 2 : ^SNny ; EMSttSSXE-3 0 3 8 

V 1 0 0 

a3:Woy66; W^H <«) tU8^*+ 1 3 
0 0 

a 4 it^P^e ; (80 ttKS F 1 O 1 3 A 

a 5 :t>fn i/MXD 6 ; =^n^=T JJ is???* 
+ v# (80 tfcSi 
6 0 0 2 

P 10 0 *r/l-% 

[0 0 5 6] (b) MMttU 

bi : tf?*mm te7r^^-^7^ («o *tss 

jgp p p£ CS03JA416 ¥^Jft^@ 1 0 /x m 
b2:I77^bt>f b ttftjft (80 ttS4 

VM- 8 N 
b 3 : m&XJrV l" xl^?;VsW h#M 
jgp p p£ h7^U^445 
[0 0 5 7] (c) h3 7i?y»*# 
c 1 : 2- (2 — t Kn ^i/- 4 

-4, 6-^7a^- 1, 3, 5-hVTi? 

|go p p£ T I NUB IN 1 5 7 7FF 
c 2 : 1, 3, 5 - h y * (3, 5 -v 5 - t -zf^/U- 
4-fc Kn^r^y^/V-S- h D7^y-2, 4, 6 
- (1H, 3H, 5H) hy^-V 
fSp p p£ T*r3JX?Zf AO -2 0 
[0 0 5 8] (d) W7r^f Mfcd* 
d 1 : If* (2, 4— y^A^* 

jgp D o£ T^***:/ PEP-3 6 

3 10 t;-C0>sstt4>* 5 % 

d2 : fcT* (2, 4 -v^-t-y^-^^^^W) ^<ls? 

^y^y h~ A'i?&*'7T'f h 

ISiPp* T=r*i7sZ7 PEP-2 4G 



3 i ot-coStJBfej^ io% 

[0 0 5 9] d3 :fh7^ (2, 4-i^-t-^ 
;P7xX/U) -4, 4* -^7x^uy^^77-f h 
j£c 0 n £ P - E P Q 
3 1 0 t;~C4>£Sd&I?4i 1 5 % 
d4 : hU^ (2, 4-^-t-^f;V7x=:;V) 
77^f h 

3 1 Ott^lfM^* 3 6 % 
[0 0 6 0] 

[StatM 1 ] (^ p>6 6/6 I *«-fr*©»3t) T 
$Jtfv»fc^^iM^u:^T5 yo«^S2. ok 
g t^y7^;vKi:^f^f i/Vv^r^y^M 
0. 5kgXtm*2. 5 k g&5 y v Ytvir— hfu 

[0 0 6 1] r<Z>^ :/<£>ftJ££rl . 7 7 

mp a fc&a <t 5*srRiS5R^ife* 2 

*>rtTJflA«r2 6 ot:i:#llfc, *o«Jpj|*Sr^«>, 

U JK)2kg(7)^yv-Sr#fc 0 

2 0 0ttl o LT^itSfefcJirf 
fc 0 |fll^(cj;otltt<l»ttt (n r : #y^— 1 
g/95. 5 %«lEBfe 10 0ml 25 tJjWS) 1 . 
38^6)2. 3 OiC^o^Co 
[0 0 6 2] 

[HJ6«1] *yr$ KfcUTa 14:5 OfiiSB. hy 
T^^R**t b-C c iSrO. lliS, ^^77-fh 

« (80 ®£TEM3 5 0 2«ttJfm« (^M2 8 0 
^^y^@|ES300 rpm) K7-f-K*y^ 

ltblt50lt»tft»U »Pi9JTLHlSlift 
[0 0 6 3] »6ixfc«rt4fe*jS»U *#M»«*«I«> 

[0 0 6 4] 

2 - 5 ] mmm 1 fc*^-raMbK y r 5 k*hh 

*off«B*«r* 1 (c^*r o tt**»fe t> W «fc 5 
-CHU f»fi*^#*tf>/h£^d l&tfd 2«HSMLfc» 



-7- 



[0 0 6 5] 

ittsum i ~ 3 ] mmm i \c&^xw,t# ur; »i 

liP«fcU 3WM*y TS K«tJKiafig!KjSr#fc. 

&mRxmmii£m&&2\zm-r a ^«o<t pic. +- y rt? 

[0 0 6 6] 

\nm.m 6 ] mmm 1 tc&^-c&ftsK dt? fw-amba 

fflS^SiptlOOppin, RXfi3 ]) £A£5 0 



0 0 p p mBB-a- Lfc£*fl-teHlfe0iJ 1 t mmc^M Ufc, 
•^ofFffig**:^ 2 fc^-r o &mt)*b hWZ <t 5 lc«fls 

[006 7] 

mmm 7 ] ms^j 1 iz.*$^x&H-rz> h y t^vbi^ 

SB, i$.y-77vV 0. 00 7SB. ^5 0. 00 

^^.u^^w^n — o. o 5 7gp^riiinLriB#b 

[0 0 6 8] 
«1] 





£»W 1 


£**] 2 


ftlfcfll 3 


mmm 4 


%lfeM 5 


as 


al 


a2 + a4 


a3+a5 


a4 + a5 


al 




50 


15 + 35 


5 + 45 


30+10 


65 


as . 


bl 


bl+b2 


bl+b3 


bl 


bl + b3 


tass 


50 


35 + 15 


25425 


60 


15 + 20 




cl 
0. 10 


cl 
0. 20 


cl 
0. 15 


cl 
0. 10 


cl 
0. 15 




dl 

0. 10 


d2 
0. 25 


d3 
0. 20 


d4 

0. 20 


dl 

0. 25 


(MPa) 


230 


200 


190 


210 


170 


mi if m n. m 

(GPa) 


15. 4 


14. 4 


14. 4 


18. 4 


7. 4 


(A b) 


4 


5 


7 


5 


5 


(96 ) 


93 


85 


88 


65 


96 
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[0 0 6 9] 









it Sffl 3 


3S flft Wrf h 






al 


al 


al 


al 


a 1 


f A ft7 

A K dp 


C ft 
D U 


o u 




c n 


C ft 




h 1 
0 J 


h 1 


h 1 

0 1 


K 1 


K 1 
0 1 


X fi OP 




c n 


E A 


SO 


50 


* dfl 
M X BP 




cl 

ft. 1 A 
0. 10 




cl 
0. 10 


c2 
0. 10 


jfa Aff 

£ b as 






dl 
0. 10 


dl 

0. 10 


dl 
0. 10 




- 


- 




(Cul) 




QMraJ 


AAA 

230 


o o n 

230 


230 


230 


230 


A 1/ 5? tt 3* 

( GPa) 


15. 4 




1 5 4 


1 5 J 
1 u • 4 


1 * A 
10.4 


(Ab) 


14 


9 


12 


3 i 


2 


<%) 


93 


25 


88 


95 


96 



10 0 7 0] 
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F & — ^(##) 4J002 CL031 DA036 DD039 DD079 
DD089 DE099 DE186 DF039 
DG039 DG046 DH006 DH046 
DJ006 DJ036 DJ046 DJ056 
DK006 DL006 EE049 EG049 
EG079 EU187 EW068 FA016 
FA046 FA086 FB106 FB126 
FB146 FD010 FD016 FD050 
FD057 FD060 FD068 FD070 
FD089 FD090 FDIOO FD130 
FD160 FD170 FD200 FD320 
GLOO GNOO 
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